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Purpose: This report evaluates the efficiency of use of the lower extremity deep veins as 
arterial conduits in the autogenous repair of prosthetic infection after reconstructive 
aortoiliac surgery. 
Methods: We reviewed our records for the period 1990 to 1994 of all patients with 
prosthetic infection after reconstruction for aortoiliac disease, and we selected for this 
study all those patients who tmderwent autograft repair with the lower extremity deep 
veins. 
Results: Included were 15 patients: 12 had previously undergone direct aorto(ilio)femoral 
reconstruction, and three had nextraanatomic prosthetic graft. Thirteen patients were 
admitted with primary graft infection, and two were admitted with secondary graft-enteric 
erosion. Treatment consisted of prosthetic excision and aorto(ilio)femoral econstruction 
with the superficial femoral vein. In situ reconstruction was performed in 12 cases. The 
operative mortality rate was 7%. There were no early graft occlusions. One patient 
underwent an above-knee amputation because of concomitant femoropopliteal occlusion 
in the presence of a patent deep venous aortofemoral graft. Early postoperative limb 
swelling was common and was controlled with bed rest, elastic stockings, or intermittent 
pneumatic compression. The mean follow-up ofthis series was 17 months (range 4 to 33 
months). Two patients died of unrelated causes. One graft occluded after 16 months. 
There were no reinfections, and all but one patient resumed normal daily activities. 
Disability from removal of the deep veins was minimal: only one patient continues to wear 
elastic stockings for limb swelling and shows signs of venous hypertension more than 2 
years after surgery. 
Conclusion: Harvesting of the lower extremity deep veins is well tolerated. Autogenous 
reconstruction with these veins provides good potential for salvage of life and limbs in case 
of prosthetic infection. A longer period of follow-up is required to study the long-term 
behavior of these grafts and to allow definite comparison with more conventional 
approaches. (J VAsc 8URG 1995;22:129-34.) 
Prosthetic infection after reconstructive ascular 
surgery remains a catastrophic event. When faced 
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with this problem, the vascular surgeon has to choose 
between several options but most commonly resorts 
to prosthetic excision and ectopic bypass. Especially 
in aortic infection, this kind of  treatment remains 
associated with a relatively high mortality rate and 
also with significant early and late morbidity. 1 
Autogenous reconstruction is less commonly used 
because of its technical complexity and the lack of 
suitable materials. In this report, we present our 
experience of  15 patients with prosthetic infection, 
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Table I. Demographic data and presenting symptoms in 15 patients 
No. Sex~age Primary operation Presenting symptoms Organisms 
1. M/85 AAA: AI 2 PG Graft-enteric f stula, seps is  Enterococcusfaecalis, E. coli
retroperitoneal abscess Streptococcus viridans 
2. M/79 AAA: AF2.PG Graft-enteric f stula retro- Enterococcusfaecalis 
peritoneal bscess graft 
cutaneous fi tula 
3. ~ M/66 AAA: Aortoaortic bypass Sepsis, anastomotic rupture Pseudomonas aeruginosa 
4. M/65 AIOD: AF z PG Sepsis, perigraft mass, anas- S. epidermidis 
tomotic femoral 
aueurysm 
5. M/58 AIOD: AF 2 PG Draining roin sinus, graft S. epidermidis Acinetobacter 
thrombosis sp 
6. M/73 AAA: AI~ PG Sepsis, septic emboli S. aureus 
7. M/68 AIOD: AF z PG + FP PG Groin abscess, perigraft S. epidermidis P eudomonas 
mass aeruginosa 
8. M/74 AIOD: AF z PG Draining roin sinus, graft S. epidermidis 
thrombosis Corynebacterium sp 
9. M/72 AAA: AF 2 PG Draining roin sinus, peri- S. epidermidis 
graft mass 
10. M/77 AAA: AF z PG Perigraft mass, anastomotic E. coli 
femoral aneurysm 
11. ~ M/77 AIOD: axillobifemoral PG Draining roin sinus, graft S. aureus 
thrombosis 
12. ~ M/57 AIOD: AF z PG + FP VG Groin abscess, femoral nastomotic S. aureus 
rupture ,~ 
13. F/53 AIOD: Fem fern crossover Anastomotic femoral neu- No growth 
PG rysm, perigraft mass 
14. F/67 AIOD: TEA CFA + dilation Groin abscess Pseudomonas eruginosa 
iliac artery 
15. M/62 AIOD: Fem fern crossover Sepsis, groin abscess S. aureus 
PG 
M, Male, AAA, abdominal ortic aneurysm; A/2, aortobiifiac; PG, prosthetic graft; AF2, aortobifemoral; AIOD, aortoiliac occlusive 
disease; FP, femoropopliteal; VG, venous graft; F, female; Fern fern, femorofemoral; TEA, thromboendarterectomy; CFA, common 
femoral artery. 
+Emergency cases. 
for whom we performed an autogenous reconstruc- 
tion with the superficial femoropopliteal vein. 
PATIENTS AND METHODS 
Data for this report were retrieved from the 
prospective records, which are kept of all patients 
who underwent operation at the Department of  
Vascular Surgery since 1990. We reviewed all cases of 
prosthetic infection after econstruction for aortoiliac 
disease (primary graft infection and graft enteric 
fistula) treated uring the period 1990 to 1994 and 
selected all those who underwent autograft repair 
with the use of lower extremity deep veins. 
The basic techniques for these operations were 
described by us in a previous report, 2 as well as by 
Clagett et al. a in 1993. Briefly, these operations start 
with harvesting of the superficial femoropopliteal 
vein from one or both legs, as necessary. A long 
incision is placed anteromedially on the thigh. The 
superficial femoral vein is located dorsomedially of 
the artery and is excised proximally at the junction 
with the deep femoral vein. Great care is taken to 
preserve the great saphenous vein during the dissec- 
tion. The position of the distal excision depends on 
the length required but is most often at the level of 
the knee joint. Veins are handled in a manner similar 
to that of the greater saphenous vein in case of  
conventional femoropopliteal venous bypass. The 
infected prosthesis i  then removed, and periarterial 
tissues are debrided. Autograft repair is then per- 
formed with the deep veins, which are used reversed 
or nonreversed (valves are cut with a valvulotome), 
separately or sewn together in a bifurcated configu- 
ration. Care is taken to cover the graft with viable, 
well-vascularized tissues and not to leave any residual 
cavities. Omentoplasty is generally used at the aortic 
level. Muscle flaps are provided, if necessary, at the 
femoral site. Wounds are closed primarily. Suction 
drains are left both in the femoral region and in the 
retroperitoneum. Intravenous antibiotic therapy is 
started before or during operation and continued for 
6 weeks. 
After discharge, all patients are observed at 
6 -month  intervals. Follow-up includes clinical vascu- 
lar examination, Doppler pressure measurements, 
and duplex examination of the reconstruction. Com- 
puted tomography (CT) scanning, white blood cell 
(WBC) scanning, or angiography was performed 
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Fig. 1. Schematic drawing of operative techniques for aortobi(ilio)femoral econstruction (A) 
"pantaloon" technique used in nine cases, (B) end-to-side unilateral aortofemoral graft with side 
branch to the opposite groin, and (C) end-to-end unilateral aortofemoral graft with side branch 
to opposite groin. 
TaMe I I .  Methods of  repair and clinical outcome 
Case no. Primary operation Repair Clinical outcome 
1. ~ AI 2 PG M 2 DVG (in situ) 
2. 2 AF 2 PG AF 2 DVG (in sire) 
3. Aortoaortic bypass AI  2 DVG (in situ) 
4. AF 2 PG AF 2 DVG (in situ) 
5. AF 2 PG M 2 DVG (in sire) 
6. M 2 PG M 2 DVG (in sit-u) 
7. AF 2 PG + FP PG AF 2 DVG (in situ) + 
FTibVItG 
8. AF 2 PG AF 2 DVG (in situ) 
9. AF 2 PG AF 2 DVG (in situ) 
10. AF 2 PG AF 2 DVG (in sit'u) 
11. Axillobifemoral PG AF 2 DVG 
12. AF 2 PG + FP VG IF DVG 
13. Fem dem crossover PG IF DVG 
14. TEA CFA + dilation iliac artery AF 1 DVG (in situ) 
15. Fem fem crossover PG AF~ DVG 
Died after operation 
Died of myocardial infarction after 
4 months 
Mive and well (5 months) 
Alive and well (7 months) 
Alive and well (8 months) 
Died of cancer after 9 months 
ABA after operation alive and well 
(20 months) 
Alive and well (21 months) 
Mive and well (21 months) 
Mive and well (33 months) 
Alive and well (32 months) 
Alive and well (10 months) 
Alive and well (12 months) 
Alive and well (28 months) 
Alive and well (33 months) 
A/2, Aortobiiliac; PG, prosthetic graft; DVG, deep vein graft; AF2, aortobifemoral; FP, femoropopliteal; VG, venous graft; FTib, 
femortibial; VHG, venous homograft; ABA, above-knee amputation; IF, iliofemoral; Fern fern, femorofemoral; TEA, 
thromboendarterectomy; CFA, common femoral artery; AFt, aortounifemoral. 
~Graft-enteric fistula. 
routinely for our first patients but later only in 
selected cases. 
RESULTS 
Among the 15 patients treated, there were 13 
men and 2 women with a mean age of  69 years (range 
53 to 85 years). Five patients received their initial 
treatment at our Department, and 10 were referred 
from other hospitals. Primary surgery was performed 
for aortoiliac occlusive disease in nine cases and for 
aneurysmal disease in six cases (Table I). Four 
patients underwent multiple operations before the 
episode o f  infection. The median interval between 
initial surgery and the diagnosis o f  infection was 26 
months (range 1 to 152 months). 
Thirteen patients were admitted with primary 
graft infection, and two were admitted with second- 
ary graft-enteric erosion. Signs o f  sepsis (fever, 
leucocytosis) were encountered in five cases. A groin 
abscess was drained before operation in four patients 
(Table I). Ischemic complications were seen in five 
cases. One patient (case i1)  was referred with acute 
ischemia fter thrombosis o f  an axillobifemoral graft. 
Three patients (cases 5, 8, and 14) were admitted 
with vascular insufficiency caused by thrombosis o f  
the primary reconstruction (one with disabling 
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Fig. 2. Preoperative and postoperative ankle brachial 
indexes in 20 limbs. 
claudication and two with impending gangrene). 
Finally, one patient (case 7) was admitted with 
ischemic rest pain caused by femoropopliteal occlu- 
sion in the presence of a patent but infected 
aortofemoral graft. 
Nine patients had staphylococcal infections (Sta- 
phylcoccus aureus [n = 4], S. epidermidis [n = 5]) 
(Table I). Other organisms included Escherichia coli 
(n = 2), Pseudomonas eruginosa (n = 3), Enterococ- 
cus faecalis(n = 2), Streptococcus sp (n = 2), Coryne- 
bacterium sp (n = 1), and Acinetobacter sp (n = 1). 
Four patients had polymicrobial infections, and 
samples from one patient failed to grow under culture 
conditions. The quality of the deep venous system 
was examined before operation by phlebography in 
five cases. Duplex ultrasonography was also used to 
evaluate the deep femoral veins in all but the three 
emergency cases. The first patient admitted on an 
emergency basis (case 3) was referred with intraab- 
dominal haemorrhage after a robe graft, the second 
(case 12) was admitted with frank hemorrhage as a 
result of anastomotic disruption of an aortofemoral 
graft limb in the groin, and the third (case 11) 
showed limb-threatening ischemia fter occlusion of 
an infected axillobifemoral graft. In these instances, 
we believed it was necessary to control the hemor- 
rhage and restore the circulation by temporary 
prosthetic insertion before venous autograft repair 
was carried out during the same operative session. In 
all nonemergency cases (n = 12) the operation 
started with harvesting of the deep veins. 
The deep veins proved to be of good quality in all 
limbs (n = 26), with diameters of 0.7 to 1.5 cm. In 
four cases, the deep veins were partially double- 
barreled, but this caused no difficulties. In one limb, 
the popliteal and superficial femoral veins were 
completely duplicated, with one system being par- 
ticularly small. Here the greater vein was freed and 
used for reconstruction. A deep vein was also 
harvested from one leg where the greater saphenous 
vein had already been removed. 
Eleven patients received a bilateral reconstruction 
(cases 1 to 11) (Table II), of whom 10 were in situ 
(cases 1 to 10). The aortic anastomoses (n = 11) 
were made end to end in all but two cases. The 
bifurcation graft technique, 2 in which conjoined 
reversed veins are sewn together in a "pantaloon" 
fashion was used in nine cases (Fig. 1, A). In 
the other two cases, the nonreversed vein was sutured 
to the aorta (end-to-end in case 2, end-to-side in case 
5) to create a unilateral aortofemoral graft (Fig. 1, B 
and C). The opposite branch was taken off a few 
centimeters lower and brought to the groin via the 
old graft tunnel. Concomitant procedures included 
duodenorraphy or right hemicolectomy in case of 
graft-enteric erosion (cases 1 and 2) and a femo- 
rotibial venous homograft (case 7). 
Patients 12 to 15 received unilateral reconstruc- 
tions (Table II). Two of these were not really in situ 
grafts, but at least one of the anastomoses was placed 
within the infected field. The prosthetic grafts were 
excised completely in all but one patient (case 12). 
This patient underwent operation on an emergency 
basis, and only one limb of the aortofemoral graft was 
replaced. An omentoplasty was used to protect the 
aortic grafts in nine cases. The groin wounds were 
closed primarily in all but one patient. A muscle flap 
was used in seven cases. 
All reconstructions were performed by a single 
surgical team. The mean operative time was 6 _+ 2 
hours (range 3 to 10 hours). The intraoperative 
blood transfusion requirement was 5-+ 3 units 
(range 1 to 12 units), with an additional crystalloid 
fluid requirement of 6 + 3 L. 
One patient died after the operation because of 
duodenal leakage after duodenorrhaphy (case 1) 
(operative mortality rate of 7%). Another patient 
(case 7) underwent an above-knee amputation after 
occlusion of the venous femorotibial homograft 
(limb salvage rate of 96%). All deep venous grafts 
remained patent. The other patients recovered with- 
out major problems and without signs of reinfection. 
The mean postoperative ankle brachial index was 
0.76 +- 0.24 (range 0.4 to 1.16) compared with the 
preoperative mean of 0.7 _+ 0.28 (range 0.35 to 
1.16) (preoperative indexes are unknown in the three 
emergency cases) (Fig. 2). CT scanning and angiog- 
raphy were routinely performed in the immediate 
postoperative period to provide a reference in case of 
subsequent problems. Early limb swelling, present- 
ing as pitting edema of the lower limbs extending to 
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Fig. 3. Aortobifemoral reconstruction with deep vein technique. Angiography 6 months after 
operation. 
the knee was controlled by bed rest for 5 days, leg 
elevation, and elastic stockings. The patients who 
most recently underwent operation (n = 5) also 
received intermittent pneumatic compression 
therapy. Elastic stockings were used routinely for 6
weeks and, in three patients, for 3 months because of 
persistent swelling. Patients remained in the hospital 
for 6 weeks to receive antibiotic treatment. 
The mean follow-up of this series is 17 months 
(range 4 to 33 months). Two patients died of 
unrelated causes. One asymptomatic o clusion of the 
deep venous graft was noted in case 7 at the side of 
the above-knee amputation 16 months after opera- 
tion. No patient had any clinical signs of reinfection. 
With the exception of the late occlusion mentioned 
above, repeated uplex examinations showed a nor- 
mal function without signs of dilation or stenosis of 
the venous grafts. Three patients had new-onset 
ischemic symptoms unrelated to the venous recon- 
struction and so underwent angiography (Fig. 3). 
Two of them required asubsequent prosthetic graft. 
One patient (case 14) was admitted 6 months after 
operation with isehemic restpain caused by iliac 
occlusion in the leg opposite to the previous deep 
venous reconstruction. She required aDacron bifur- 
cation graft, with one limb anastomosed at the 
femoral level. The second limb was sutured intraab- 
dominally end-to-end to the previously performed 
venous aortofemoral reconstruction. One patient 
(case 7) was admitted 1 year after operation with 
impending angrene of his single leg as a result of 
occlusion of the superficial femoral artery. He re- 
quired a femoropopliteal polytetrafluoroethylene 
graft, with the proximal anastomosis performed on 
the venous aortofemoral graft limb. 
We were particularly concerned about he patient 
(case 12) in whom only one limb of the aortofemoral 
graft was excised. A WBC scan obtained after 3 
months howed ahot spot in the left iliac region, but 
CT scanning revealed no signs of residual infection, 
and after 10 months the patient is still doing well. 
WBC scans of two patients after 6 months and CT 
scans of five patients after 12 months showed no 
abnormalities. 
The absence of clinical signs of venous hyperten- 
sion so far has been gratifying. Plethysmography 
revealed venous outflow obstruction in 80% of the 
limbs from which we removed eep veins. However, 
none of the patients has any functional disability, and 
all but one (case 7) resumed normal daily activities. 
Only one patient shows chronic limb edema, requir- 
ing the use of elastic stocldngs 2 years after operation. 
DISCUSSION 
The concept of autogenous reconstruction for 
prosthetic infection is not new. In 1979, Ehrenfeld et 
al.4 reported on 24 patients treated with autograft 
reconstruction within the infected field. Autogenous 
reconstruction was advocated, especially in aortic 
graft infection, to avoid the hazards of aortic stump 
complications in the knowledge that the infection 
itself could be eradicated easily by conventional nti- 
biotherapy in the absence of a foreign body. ~ Recent 
studies have shown that the risk of aortic stump blow- 
out is minimized by careful surgical technique, 6 but 
major problems continue to appear with the use of 
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the ectopic bypasses. Reinfection rates are reported 
between 10% and 20%. 1'7'8 Patients initially under- 
going operation for occlusive disease may need inge- 
nious ectopic bypasses with poor patency and limb 
salvage rates. 9a° Despite these considerations, autog- 
enous reconstruction is still viewed with caution be- 
cause of its technical complexity and the obvious lack 
of suitable materials. The availability of suitable au- 
tografts for autogenous reconstruction is indeed a 
problem. Local endarterectomy or repair with endar- 
terectomized arterial segments may be possible in 
selected cases) Superficial veins, if available, are gen- 
erally too small and also pose problems of intimal 
hyperplasia n the long term. In the series by Seeger et 
al., n six of eight patients required a subsequent pro- 
cedure after autogenous aortofemoral grafting be- 
cause of stenosis of the saphenous vein segment, n 
Clagett et al. 3 reported a failure rate of 64% after 
saphenous vein reconstruction, compared with 0% 
for deep vein reconstruction. 
In our view the series presented here demon- 
strates that the use of deep veins extends the possibili- 
ties of autogenous reconstruction. Deep veins are 
widely available and have the advantage of  both 
length and diameter in the aortofemoral position. We 
have been using these veins in situ, regardless of the 
causative organisms, and were able to eradicate the 
infection in all cases. Included in this series are also 
three infections caused by Pseudomonas (cases 3, 7, 
and 14) that confirm the findings of Clagett et al. a 
about he resistance of venous autografts to infection 
and the efficiency of the technique. 
The introduction of deep veins into arterial 
surgery has been viewed with skepticism because of 
the fear of chronic venous stasis. 12 This report does 
not answer this problem directly, but the limb edema 
seen in our patients was no worse than that in several 
patients after conventional femoropopliteal recon- 
struction. During follow-up, only one of our patients 
was admitted with chronic limb edema, although 
venous outflow obstruction was seen on plethysmog- 
raphy in 80% of the limbs. This is in agreement with 
the data of  Schanzer et al.,13 who concluded that 
removal of a deep leg vein produces a functional 
outflow obstruction, but that symptomatically the 
patients are not significantly different from control 
subjects. 
The technique of deep vein reconstruction was 
introduced with caution in our department in the 
beginning of the 1990s. We still limit the procure- 
ment to the level of  the knee joint to preserve the 
popliteal collateral vessels to the deep system. The 
available material is therefore limited to simple 
aortofemoral reconstruction, and concomitant pro- 
cedures may be problematic. Previous deep venous 
thrombosis is obviously a contraindication a d har- 
vesting may be particularly difficult after previous 
femoropopliteal reconstruction. Unlike Schulman et 
al.,t4 we are still reluctant when the great saphenous 
vein has been removed previously. In the series by 
Clagett et al., a ipsilateral harvest of the superficial and 
deep veins in the same patient was indeed a factor 
producing significant edema. Despite these limita- 
tions, our results prove that the technique of deep 
venous reconstruction provides good potential for 
salvage of life and limbs in the management of 
prosthetic infection. Our follow-up is still limited, 
and we will continue to observe our patients, but in 
the meanwhile autogenous venous reconstruction 
has become to us an important alternative in the 
treatment of  these most difficult problems. 
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